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IN THE CLAIMS 



Please substitute the following listing of claims for the previous listing of 

claims. 

1 - (previously presented) A substrate processing method comprising: 

(a) providing a substrate in a process zone, the substrate 
comprising an etch resistant material over a mask material, Hie mask material being 
over an underlying material; 

(b) providing an energized etching gas in the process zone to 
etch the mask material the energized etching gas comprising a first composition; 

(c) changing the first composition of the etching gas to a second 
composition to etch the mask material; 

(d) removing the etch resistant material in the process zone; 

and 

(e) after (d), providing an energized process gas in the process 
zone to etch the underlying material. 

2. (previously presented) A method according to claim 1 wherein (d) 
comprises providing an energized stripping gas in the process zone under process 
conditions selected to substantially remove a layer of etch resistant material. 

3. (Original) A method according to claim 2 wherein the energized 

stripping gas comprises an oxygen-containing gas. 

4. (Original) A method according to claim 3 wherein the energised 
stripping gas further comprises an oxygen activating gas, 

5. (Original) A method according to claim 4 wherein the oxygen 
activating gas comprises a nitrogen-containing gas. 



S:\CLIENTWPPLIED\SETCU704\AMEND.312.doc 



31/PQ 3Wd 



S31VI00SSV S HVNtfr 



G88888g9Tt>T 0S :0T t>00£/9T/t>0 



APPL. NO: 09/71 8,31 9 
Page 3 of 14 

6-9. (Canceled) 

10. (previously presented) A method according to claim 1 comprising 
etching apertures in the mask material. 

11. (Previously presented) A method according to claim 1 wherein the 
underlying material comprises silicon and wherein the energized process gas comprises 
a halogen-containing gas. 

12. (previously presented) A method according to claim 1 1 wherein the 

energized process gas comprises one or more of CF4, Cz^e* Nf3, Sl~6, Cfe, Dr2, I IBr, 
and HCI. 

13. (Original) A method according to claim 1 wherein the process zone 
is an energized gas zone in a process chamber. 

14. (previously presented) A substrate processing method comprising: 

(a) providing a substrate in a process zone, the substrate 
comprising an etch resistant material and a mask material; 

(b) providing a first energized etching gas in the process zone to 
etch the mask material; 

(c) after (b), providing a second energized etching gas in the 
process zone to etch the mask material; and 

(d) removing the etch resistant material. 

1 5. (Canceled) 

16. (previously presented) A method according to claim 14 wherein the 
etch resistant material comprises photoresist. 
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1 7. (previously presented) A method according to claim 14 comprising 
forming apertures in the mask material in accordance with a pattern of the etch resistant 
material. 

1 8. (currently amended) A method according to claim 14 wherein (d) 
comprises providing an energized stripping gas in the process zone under process 
conditions selected to substantially remove the seeefi4 etch resistant material. 

19. (Original) A method according to claim 18 wherein the energized 
stripping gas comprises an oxygen-containing gas. 

20. (previously presented) A method according to claim 14 wherein the 
substrate comprises a layer under the etch resistant and mask materials and further 
comprising providing an energized process gas to etch the layer. 

21 . (previously presented) A method according to claim 14 wherein the 
substrate comprises a layer under the etch resistant and mask materials and further 
comprising providing an energized process gas in the process zone to etch the layer. 

22. (previously presented) A method according to claim 14 wherein the 
substrate comprises a layer under the etch resistant and mask materials and further 
comprising, after (d), providing an energized process gas in the process zone to etch 
the layer. 

23. (Original) A method according to claim 22 wherein the layer 
comprises silicon and wherein the energized process gas comprises a halogen- 
containing gas. 



SACLIENTv\PPLIED\SETCVi704v\MEND^12.doc 
9T/9Q 39Vd S31VIDDSSV 8 HtfNW 



08£888S9Tt?T 



t?002/9T/t>0 



mo:(ss-uiuj) Nouvyna * mmmm * msim\m < of waxfl-oidSNiiAs * Ni rtifeo ujajseg] w nra mum iv oaou , giu aovd 

APPL. NO: 09/718,319 
Page 5 of 14 

24. (previously presented) A method according to claim 23 wherein the 

erieiyiz:ed pfuutsas gas uoinpiiatss une ui rnuit? uf CF^, CzFq, Np3, SFe, Ct2, Br2 f HBr, 

and HCI. 

25. (Original) A method according to claim 14 wherein the process 
zone is an energized gas zone in a process chamber. 

26-33 (cancelled) 

34. (previously presented) A substrate processing method comprising: 

(a) providing a substrate in a process chamber, the substrate 
comprising an etch resistant material over a mask material; 

(b) providing a first energized process gas in the chamber to 
etch the mask material, the process gas comprising a polymer forming gas, thereby 
depositing process residue on surfaces of the process chamber; 

(c) providing a second energized process gas in the chamber 

comprising a non-polymer forming gas to simultaneously etch the mask material and at 

least partially remove the process residue from the surfaces of the process chamber; 
and 

(d) after (c), providing a third energized process gas in the 
chamber to further process the substrate, 

35. (previously presented) A method according to claim 34 wherein (b) 
comprises providing an energized first process gas in the chamber to form apertures in 
the mask material on the substrate. 

36-37. (Canceled) 

38. (Original) A method according to claim 34 wherein (d) comprises 
etching a material on the substrate. 
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39-50. (Cancelled) 



51 . (previously presented) A substrate processing method comprising: 

(a) providing a substrate in a process zone, the substrate 

comprising resist material over mask material; 

(b) providing an energized first process gas in the process zone 
to etch apertures in the mask material; 

(c) after (b), providing an energized second process gas in the 
process zone to etch the apertures in the mask material; 

(d) providing an energized process gas in the process zone to 

remove the resist material; and 

(e) providing an energized process gas in the process zone to 
etch a layer under the mask material. 

52. (previously presented) A method according to claim 51 wherein (d) 
comprises providing an energized stripping gas in the process zone under process 
conditions selected to substantially remove a layer of resist material. 

53. (Original) A method according to claim 52 wherein the energized 
stripping gas comprises an oxygen-containing gas. 

54. (Original) A method according to claim 51 wherein the layer 

comprises silicon and wherein the energized process gas comprises a halogen- 
containing gas 
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55. (previously presented) A substrate processing method comprising: 

(a) providing a substrate in a process zone, the substrate 
comprising a first etch resistant material, a second etch resistant material, an anti- 
reflective coating material that is between the first and second etch resistant materials, 
and a silicon-containing layer that is under the first and second etch resistant materials; 

(b) providing a first energized process gas in the process zone 
to form apertures in the first etch resistant material; 

(c) removing the second etch resistant material in the process 

zone; and 

(d) providing a second energized process gas in the process 
zone to simultaneously remove the anti-reflective coating material and etch the silicon- 
containing layer, the second energized process gas comprising one or more of CF 4) 
C 2 F 6 , NF 3t SF 6 , Cl 2 , Br 2l HBr, and HCL 

56. (previously presented) A substrate processing method comprising: 

(a) providing a substrate in a process zone, the substrate 
comprising a resist material over a mask material, the mask material being over an 
underlying material; 

(b) forming apertures in the mask material by: 

(i) in a first stcp T exposing the mask material to a first 
energized process gas in the process zone, the first energized process gas being 
substantially absent a polymer forming gas; and 

(ii) in a second step, exposing the mask material to a 
second energized process gas in the process zone, the second energized process gas 
comprising polymer forming gas; 

(c) removing the resist material from the substrate by providing 
an energized stripping gas in the process zone; and 

(d) after (c), providing a third energized process gas in the 
process zone to etch the underlying material. 

57. (Canceled) 
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58. (previously presented) A method according to claim 5G wherein the 
first step comprises exposing the mask material to etchant gas comprising one or more 
of CF 4( C 2 F 6 , NF 3 , and SF6, and the second step comprises exposing the mask material 

to etchant gas comprising one or more of CH|~3, CH 2 I~2, and CI l 3 r. 

59. (Previously presented) A method according to claim 56 wherein (b) 
comprises providing a firat energized process gas comprising one or more of HCI f DCI3, 
HBr, Br 2) Cl 2l CCI 4 , SiCI 4l SF 6 , F 2 , NF 3 , HF, CF 3 , CF 4 , CH 3 F, CHF 3| C 2 H 2 F 2 , C 2 H 4 F 6t 
C2Fs, C 3 Fb, C4F& C2HF5, C4F10, CF 2 CI 2| and CFCI 3 . 

60. (Previously presented) A method according to claim 56 wherein (c) 
comprises providing an energized stripping gas comprising one or more of N 2 , H 2 0, 
NH 3 , CF 4 , C 2 F 6l CHF 3 , C 3 H 2 F 6 , C 2 H 4 F 2 , and CH 3 F, 

61 . (Previously presented) A method according to claim 56 wherein (c) 
comprises providing an energized oxygen-containing stripping gas in the process zone 

under process conditions selected to substantially remove the resist material. 

62. (previously presented) A method according to claim 56 wherein (d) 
comprises providing a third energized process gas comprising one or more of CF4, 
C 2 F 6l NF 3( SF 6l CI 2| Br 2 , HBr, and HCI. 

63. (Previously presented) A method according to claim 56 wherein (a) 
comprises providing a substrate in the process zone, the substrate comprising a resist 

material over a mask material, the mask material being over a silicon-containing 
material. 
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64. (previously presented) A method according to claim 56 wherein (a) 
comprises providing a substrate in the process zone, Hie substrate comprising a resist 
material over a mask material, the mask material comprising one or more of silicon 
oxide r TEOS, and silicon nitride, and the mask material being over an underlying 
material. 

65. (previously presented) A substrate processing method comprising: 

(a) providing a substrate in a process zone, II substrate 
comprising a photoresist material over a mask material, the mask material comprising 
one or more of silicon oxide, TEOS, and silicon nitride, and the mask material being 

over a eilicon containing underlying material; 

(b) providing an energized mask etching gas in the process 
zone to etch the mask material, the mask etching gas having a first composition 
comprising a non-polymer forming gas; 

(c) changing the first composition of the mask etching gas to a 
second composition comprising a polymer forming gas to etch the mask material; 

(d) removing the photoresist material from the subsliaU* by 
providing an energized stripping gas in the process zone; and 

(e) after (d), providing an energized halogen-containing process 
gas in tho process zone to etch the silicon-containing material. 

66. (previously presented) A method according to claim 65 wherein (c) 
comprises providing a second composition comprising one or more of HCI, BCb, HBi, 
Br 2 , CI 3t CCI 4 , SiCU, SF 6 , F 2l NF 3 , HF, CF 3 , CF 4 , CH 3 F, CHF 3 , C 2 H 2 F 2l C 2 H 4 F 6l C 2 F 6 , 
C 3 F 8 , C 4 F a , C 2 HF 5 , C4F10, CF2CI2, and CFCI 3 . 

67. (previously presented) A method according to claim 65 wherein (d) 
comprises providing an energized stripping gas in the process zone, the stripping gas 
comprising one or more of 0 2 , N 2) 1 l 2 0, NH3, CF 4 , C 2 F 6( CHF 3| C^Fe, C 2 H 4 F 2j and 
CH 3 F. 
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68. (previously presented) A method according to claim 65 wherein (d) 
comprises providing an energized oxygen-containing stripping gas in the process zone. 

69. (Previously presented) A method according to claim 65 wherein (e) 
comprises providing an energized halogen containing process gas comprising one or 
more of CF 4l C 2 F 6 , NF 3 , SF 6 , CI 2 , Br 2l HBr, and HCI. 

70. (previously presented) A substrate processing method comprising; 

(a) providing a substrate in a process zone, the substrate 
comprising a resist material over a mask material, the mask material comprising one or 
more of silicon oxide, TEOS, and silicon nitride, the mask material being over a silicon- 
containing material, and an anti-reflective coating material that is between the resist 
material and mask material; 

(b) providing an energized first mask etching gas in the process 
zone to etch apertures in the mask material, the energized first mask etching gas 
comprising one or more of CF 4 , C 2 F 6( NF 3 and SF 6 ; 

(c) after (b), providing an energised second mask etching gas in 
the process zone to etch the apertures, the energized second mask etching gas 
comprising one or more of CHF Zt CH 2 F 2 , and CHaF; 

(c) removing the resist material from the substrate by providing 
an energized stripping gas in the process zone, the stripping gas comprising one or 
more of 0 2l N 2 , H 2 O t NH 3l CF 4 , C 2 F 6| CHF 3 , C 3 H 2 F 6 , C 2 H 4 F 2| and CH 3 F; and 

(d) after (c) p providing an energized process gas in the process 
zone to simultaneously remove the anti-reflective coating material and etch the silicon- 
containing material, the process gas comprising one or more of CF 4 , C 2 F6, NF 3l SF 6l 
Cl 2l Br 2l HBr, and HCI. 
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71. (previously presented) A substrate processing method comprising; 

(a) providing a substrate in a pruoess zone, the substrate 
comprising a resist material over a mask material, the mask material being over an 
underlying material; 

(b) forming apertures in the mask material by; 

(i) in a first step, exposing the mask material to a first 
energized process gas in the process zone, the energized first process gas comprising 
one or more of CF 4j C 2 F$, NF a , and SFe; and 

(ii) in a second step, exposing the mask material to a 
second energized process gas in the process zone, and energized second process gas 
comprising on© or more of CHF 3) CH^F^ and CH3l~; 

(c) removing the resist material from the substrate by providing 
an energized stripping gas in the process zone; and 

(d) after (c), providing a third energized process gas in the 
process zone to etch the underlying material, 

72. (previously presented) A method according to claim 1 wherein the 
first composition comprises a non-polymer forming gas, the second composition 
comprises a polymer forming gas, and wherein (c) comprises changing to the second 
composition without stopping a flow of the non-polymer forming gas. 

73. (previously presented) A method according to claim 1 wherein the 
first composition is substantially absent polymer forming gas, 

74. (previously presented) A method according to claim 1 wherein the 
first composition comprises one or more of CF 4t C2F6, NF3, and SFe, and wherein the 
second composition comprises one or more of CHF 3l CH 2 F 2> and CH3F. 
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75. (previously presented) A method according to claim 1 wherein the 
first composition consists essentially of CF 4 and argon, and wherein the second 
composition consists essentially of (i) CF 4 , (ii) one or more of CHF3, CH2F2, and CH 3 F, 
and (iii) argon. 

76. (previously presented) A method according to claim 14 wherein the 
first energized etching gas comprises a first composition comprising a non-polymer 
forming gas and the second energized etching gas comprises second composition 
comprising a polymer forming gas, and wherein (c) comprises changing the first 
composition to the second composition without stopping a flow of the non-polymer 
farming gae, 

77. (previously presented) A method according to claim 14 wherein the 
first energized etching gas comprise© one or more of CF 4 , C 2 F 6 , NF 3( and SF 6 , and 
wherein the second energized etching gas comprises one or more of CHF 3 , CH 2 F 2l and 
CH3F. 

78. (previously presented) A method according to claim 34 wherein the 
first energized process gas comprises one or more of CHF 3 , CH 2 F 2f and CH 3 F r and 
wherein the second energized process gas comprises one or more of CF 4l C2Fe, NF3, 
and SFs. 

79. (previously presented) A method according to claim 51 wherein the 
energized first process gas comprises a first composition comprising a non-polymer 
forming gas, and wherein the energized second process gas comprises a second 

composition comprising a polymer forming gas, and wherein <c) comprises changing the 

first composition to the second composition without stopping a flow of the non-polymer 
forming gas. 
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80. (previously presented) A method according to claim 56 wherein the 
first energized process gas comprises a first composition comprising a non-polymer 
forming gas, and the second energized process gas comprises a second composition, 
and comprising changing the first composition to the second composition without 
stopping a flow of the non-polymer forming gas. 

81 . (previously presented) A method according to claim 65 wherein (c) 
comprises changing the first composition to the second composition without stopping a 
flow of the non-polymer forming gas, 

82. (previously presented) A method according to claim 70 wherein the 
energized first mask etching gas comprises a first gas composition comprising a non- 
polymer forming gas, the energized second mask etching gas comprises a second gas 
composition, and wherein the first gas composition is changed to the second gas 
composition without stopping a flow of the non-polymer forming gas. 
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